Survival-promoting activity of pituitary adenylate cyclase-activating polypeptide in the presence of phosphodiesterase inhibitors on rat motoneurons in culture: cAMP-protein kinase A-mediated survival.
Pituitary adenylate cyclase-activating polypeptide (PACAP) has been shown to be neurotrophic or neuroprotective in various neurons in culture. It is expressed in spinal motoneurons in vivo and its expression is increased markedly after axotomy, suggesting a neuroprotective role via an autocrine mechanism. However, neurotrophic activity of PACAP has not been reported for motoneurons. In the present study, we investigated the effects of PACAP on rat motoneurons in culture. In the presence of a phosphodiesterase inhibitor, PACAP showed significant neurotrophic activity at concentrations as low as 0.01 nM. Previously, we found that glutamate was excitotoxic to motoneurons even in the presence of brain-derived neurotrophic factor, which is neurotrophic for motoneurons. PACAP with a phosphodiesterase inhibitor protected motoneurons against this excitotoxicity. The activity of PACAP was inhibited by the protein kinase A inhibitor N-[2-(p-bromocinnamylamino) ethyl]-5-isoquinolinesulfonamide dihydrochloride, as was the case with the activity of forskolin, suggesting downstream involvement of a cAMP-protein kinase A signaling pathway. The present results may suggest a physiological role of PACAP in vivo, and implicate the PACAP-cAMP signaling pathway for the possible therapeutic target of amyotrophic lateral sclerosis as glutamate excitotoxicity was suggested in sporadic amyotrophic lateral sclerosis.